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AMENDMENTS TO THE CLAIMS 

This listing of claims replaces all prior versions of claims in the application. 
Listing of Claims: 

Claim 1 (Currently Amended) A solid-state image sensor comprising: 

a plurality of pixel units arranged in a row direction and a column direction, each of the 
plurality of pixel units including a photoelectric converter, a first transistor for transferring a 
signal generated by the photoelectric converter, a second transistor for amplifying the signal, a 
third transistor for resetting an input terminal of the second transistor, and a fourth transistor for 
reading the signal outputted by the second transistor; 

a plurality of first signal lines extended in the row direction, each of the first signal lines 
being connected to gate electrodes of the first transistors of the pixel units arranged in the row 
direction; and 

a plurality of second signal lines extended in the row direction, each of the second signal 
lines being connected to gate electrodes of the fourth transistors of the pixel units arranged in the 
row direction, 

the first signal line connected to the gate electrodes of the first transistors of the pixel 
units of an n th row, and the second signal line connected to the gate electrodes of the fourth 
transistors of the pixel units of an n+l th row being formed of a common signal line, 
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in each pairs of the pixel units of the n th row and the n+l th row corresponding to each 
other, the gate electrode of the first transistor of the pixel unit of the n th row and the gate 
electrode of the fourth transistor of the pixel unit of the n+l th row being formed in one 
continuous pattern of a same conducting layer, 

in the photoelectric converter and the first transistor being adjacent to each other in the 
row direction, 

the second transistor and the third transistor being adjacent to each other in the column 
direction, 

the gate electrode of the first transistor and the gate electrode of the fourth transistor 
being e xt e nd e d in arranged so that a gate width direction thereof corresponds to the column 
direction. 

Claim 2 (Original) A solid-state image sensor according to claim 1 , further comprising: 
a plurality of third signal lines extended in the row direction, each of the third signal lines 

being connected to gate electrodes of the third transistors of the pixel units arranged in the row 

direction; 

a plurality of fourth signal lines extended in the column direction, each of the fourth 
signal lines being for applying a reset voltage to the second transistors and the third transistors of 
the of pixel units arranged in the column direction; and 
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a plurality of fifth signal lines extended in the column direction, each of the fifth signal 
lines being for reading the signals from the fourth transistors of the pixel units arranged in the 
column direction, 

the common signal lines of the first signal lines and the second signal lines being formed 

of a first metal interconnection layer, 

the third signal lines being formed of a second metal interconnection layer, 

the fourth signal lines and the fifth signal lines being formed of a third metal 

interconnection layer. 

Claim 3 (Withdrawn) A solid-state image sensor according to claim 1, wherein 
the first signal line connected to the pixel units of the n th row, and the second signal line 
connected to the pixel units of the n+l th row, the gate electrodes of the first transistors of the 
pixels of the VI th row and the gate electrodes of the fourth transistors of the n+l th row are formed 
in one continuous pattern of said conducting layer. 

Claim 4 (Withdrawn) A solid-state image sensor according to claim 3, further 
comprising: 

a plurality of third signal lines extended in the row direction, each of the third signal lines 
being connected to gate electrodes of the third transistors of the pixel units arranged in the row 
direction; 
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a plurality of fourth signal lines extended in the column direction, each of the fourth 
signal lines being for applying a reset voltage to the second transistors and the third transistors of 
the of pixel units arranged in the column direction; and 

a plurality of fifth signal lines extended in the column direction, each of the fifth signal 
lines being for reading the signals from the fourth transistors of the pixel units arranged in the 
column direction, 

the third signal lines being formed of a first metal interconnection layer, and 
the fourth signal lines and the fifth signal lines being formed of a second metal 
interconnection layer. 

Claim 5 (Canceled) 

Claim 6 (Withdrawn) A solid-state image sensor comprising: 

a plurality of pixel units arranged in a row direction and a column direction, each of the 
plurality of pixel units including a photoelectric converter, a first transistor for transferring a 
signal generated by the photoelectric converter, a second transistor for amplifying the signal, a 
third transistor for resetting an input terminal of the second transistor, and a fourth transistor for 
reading the signal outputted by the second transistor; 
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a plurality of first signal lines extended in the row direction, each of the first signal lines 
being connected to gate electrodes of the third transistors of the pixel units arranged in the row 
direction; and 

a plurality of second signal lines extended in the row direction, each of the second signal 
lines being connected to gate electrodes of the fourth transistors of the pixel units arranged in the 
row direction, 

the first signal line connected to the gate electrodes of the third transistors of the pixel 
units of an n th row, and the second signal line connected to the gate electrodes of the fourth 
transistors of the pixel units of an n+l th row being formed of a common signal line, and 

in each pairs of the pixel units of the n th row and the n+l th row corresponding to each 
other, the gate electrode of the third transistor of the pixel unit of the n th row and the gate 
electrode of the fourth transistor of the pixel unit of the n+l th row being formed in one 
continuous pattern of the same conducting layer. 

Claim 7 (Withdrawn) A solid-state image sensor according to claim 6, further 
comprising: 

a plurality of third signal lines extended in the row direction, each of the third signal lines 
being connected to gate electrodes of the first transistors of the pixel units arranged in the row 
direction; 
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a plurality of fourth signal lines extended in the column direction, each of the fourth 
signal lines being for applying a reset voltage to the second transistors and the third transistors of 
the of pixel units arranged in the column direction; and 

a plurality of fifth signal lines extended in the column direction, each of the fifth signal 
lines being for reading the signals from the fourth transistors of the pixel units arranged in the 
column direction, 

the common signal lines of the first signal lines and the second signal lines being formed 
of a first metal interconnection layer, 

the fourth signal lines and the fifth signal lines being formed of a second metal 
interconnection layer, 

the third signal lines being formed of a third metal interconnection layer. 

Claim 8 (Withdrawn) A solid-state image sensor according to claim 6, wherein 
the first signal line connected to the pixel units of the n th row, and the second signal line 
connected to the pixel units of the n+l th row, the gate electrodes of the third transistors of the 
pixels of the n th row and the gate electrodes of the fourth transistors of the n+l th row are formed 
in one continuous pattern of said conducting layer. 

Claim 9 (Withdrawn) A solid-state image sensor according to claim 8, further 
comprising: 
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a plurality of third signal lines extended in the row direction, each of the third signal lines 
being connected to gate electrodes of the first transistors of the pixel units arranged in the row 
direction; 

a plurality of fourth signal lines extended in the column direction, each of the fourth 
signal lines being for applying a reset voltage to the second transistors and the third transistors of 
the of pixel units arranged in the column direction; and 

a plurality of fifth signal lines extended in the column direction, each of the fifth signal 
lines being for reading the signals from the fourth transistors of the pixel units arranged in the 
column direction, 

the third signal lines being formed of a first metal interconnection layer, 
>the fourth signal lines and the fifth signal lines being formed of a second metal 
interconnection layer. 

Claim 10 (Withdrawn) A solid-state image sensor according to claim 1, wherein 
the photoelectric converter and the first transistor are adjacent to each other in the column 
direction, 

the second transistor, the third transistor, and the fourth transistor are adjacent to each 
other in the column direction, and 
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the gate electrode of the first transistors, the gate electrodes of the second transistors, the 
gate electrodes of the third transistors, and the gate electrodes of the fourth transistors are 
extended in the row direction. 

Claim 1 1 (Withdrawn) A solid-state image sensor according to claim 6, wherein 
the photoelectric converter and the first transistor are adjacent to each other in the column 
direction, 

the second transistor, the third transistor, and the fourth transistor are adjacent to each 
other in the column direction, and 

the gate electrode of the first transistors, the gate electrodes of the second transistors, the 
gate electrodes of the third transistors, and the gate electrodes of the fourth transistors are 
extended in the row direction. 

Claim 12 (Withdrawn) A solid-state image sensor according to claim 10, wherein 

a first region where the photoelectric converter and the first transistor are formed, and a 

second region where the second to the fourth transistors are formed are adjacent to each other in 

the row direction. 
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Claim 13 (Withdrawn) A solid-state image sensor according to claim 11, wherein 

a first region where the photoelectric converter and the first transistor are formed, and a 

second region where the second to the fourth transistors are formed are adjacent to each other in 

the row direction. 

Claim 14 (Withdrawn) A solid-state image sensor according to claim 10, wherein 

a first region where the photoelectric converter and the first transistor are formed, and a 

second region where the second to the fourth transistors are formed are relatively diagonally 

adjacent to each other. 

Claim 15 (Withdrawn) A solid-state image sensor according to claim 11, wherein 

a first region where the photoelectric converter and the first transistor are formed, and a 

second region where the second to the fourth transistors are formed are relatively diagonally 

adjacent to each other. 

Claim 16 (Withdrawn) A solid-state image sensor according to claim 10, further 
comprising: 

an active region where a drain region of the first transistor and a source region of the third 
transistor has a pattern elongated in the row direction. 
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Claim 17 (Withdrawn) A solid-state image sensor according to claim 11, further 
comprising: 

an active region where a drain region of the first transistor and a source region of the third 
transistor has a pattern elongated in the row direction. 

Claim 18 (Withdrawn) A solid-state image sensor comprising: 

a plurality of pixel units arranged in a row direction and a column direction, each of the 
plurality of pixel units including a photoelectric converter, a first transistor for transferring a 
signal generated by the photoelectric converter, a second transistor for amplifying the signal, a 
third transistor for resetting an input terminal of the second transistor, and a fourth transistor for 
reading the signal outputted by the second transistor; 

a plurality of first signal lines extended in the row direction, each of the first signal lines 
being connected to gate electrodes of the first transistors of the pixel units arranged in the row 
direction; and 

a plurality of second signal lines extended in the row direction, each of the second signal 
lines being connected to gate electrodes of the third transistors of the pixel units arranged in the 
row direction, 

the first signal line connected to the gate electrodes of the first transistors of the pixel 
units of an n th row, and the second signal line connected to the gate electrodes of the third 
transistors of the pixel units of an n+l th row being formed of a common signal line, and 
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in each pairs of the pixel units of the n th row and the n+l th row corresponding to each 
other, the gate electrode of the first transistor of the pixel unit of the n th row and the gate 
electrode of the third transistor of the pixel unit of the n+l th row being formed in one continuous 
pattern of the same conducting layer. 

Claim 19 (Withdrawn) A solid-state image sensor according to claim 18, wherein 
the photoelectric converter and the first transistor are adjacent to each other in the row 
direction, 

the second transistor, the third transistor, and the fourth transistors are adjacent to one 
another in the row direction, and 

the gate electrode of the first transistor, the gate electrode of the second transistor, the 
gate electrode of the third transistor, and the gate electrode of the fourth transistor are extended in 
the column direction. 

Claim 20 (Withdrawn) A solid-state image sensor according to claim 18, further 
comprising: 

a plurality of third signal lines extended in the row direction, each of the third signal lines 
being connected to gate electrodes of the fourth transistors of the pixel units arranged in the row 
direction; 
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a plurality of fourth signal lines extended in the column direction, each of the fourth 
signal lines being for applying a reset voltage to the second transistors and the third transistors of 
the of pixel units arranged in the column direction; and 

a plurality of fifth signal lines extended in the column direction, each of the fifth signal 
lines being for reading the signals from the fourth transistors of the pixel units arranged in the 
column direction, 

the fourth signal lines and the fifth signal lines being forming of a first metal 
interconnection layer, and 

the common signal lines of the first signal lines and the second signal lines, and the third 
signal lines are formed of a second metal interconnection layer. 

Claim 21 (Withdrawn) A solid-state image sensor according to claim 4, further 
comprising 

a light shield film formed of a third metal interconnection layer. 

Claim 22 (Withdrawn) A solid-state image sensor according to claim 9, further 
comprising 

a light shield film formed of a third metal interconnection layer. 
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Claim 23 (Withdrawn) A solid-state image sensor according to claim 20, further 
comprising 

a light shield film formed of a third metal interconnection layer. 

Claim 24 (Withdrawn) A solid-state image sensor according to claim 1, further 
comprising: 

a metal interconnection interconnecting a source terminal of the third transistor and a gate 
terminal of the second transistor, the metal interconnection having a width which is selectively 
increased in a region above a drain region of the first transistor and the a source region of the 
third transistor. 

Claim 25 (Withdrawn) A solid-state image sensor according to claim 6, further 
comprising: 

a metal interconnection interconnecting a source terminal of the third transistor and a gate 
terminal of the second transistor, the metal interconnection having a width which is selectively 
increased in a region above a drain region of the first transistor and the a source region of the 
third transistor. 

Claim 26 (Withdrawn) A solid-state image sensor according to claim 18, further 
comprising: 



-14- 



Submission under 37 C.F.R. §1.1 14 
Application No. 1 0/623,4 1 8 
Attorney Docket No. 030882 

a metal interconnection interconnecting a source terminal of the third transistor and a gate 
terminal of the second transistor, the metal interconnection having a width which is selectively 
increased in a region above a drain region of the first transistor and the a source region of the 
third transistor. 

Claim 27 (Withdrawn) A solid-state image sensor comprising: a plurality of pixel units 
arranged in a row direction and a column direction, 

each of the plurality of pixel units including a photoelectric converter, a first transistor for 
transferring a signal generated by the photoelectric converter, a second transistor for amplifying 
the signal, a third transistor for resetting an input terminal of the second transistor, and a fourth 
transistor for reading the signal outputted by the second transistor, 

the photoelectric converter and the first transistor being adjacent to each other in the 
column direction, 

the second transistor, the third transistor, and the fourth transistor being adjacent to each 
other in the column direction, 

a gate electrode of the first transistor, a gate electrode of the second transistor, a gate 
electrode of the third transistor, and a gate electrode of the fourth transistor being extended in the 
row direction, and 
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a first region where the photoelectric converter and the first transistor are formed, and a 
second region where the second to the fourth transistors are formed are relatively diagonally 
adjacent to each other. 

Claim 28 (Previously Presented) A solid-state image sensor according to claim 1, 
wherein 

a contact hole opened onto a source region of the third transistor and/or a contact hole 
opened onto a drain region of the third transistor are formed by self-alignment with a gate 
electrode of the third transistor. 

Claim 29 (Withdrawn) A solid-state image sensor according to claim 6, wherein 
a contact hole opened onto a source region of the third transistor, and a contact hole 
opened onto a drain region of the third transistor and/or a contact hole opened onto a source 
region of the fourth transistor are formed by self-alignment with the gate electrode. 

Claim 30 (Withdrawn) A solid-state image sensor according to claim 18, wherein 
a contact hole opened onto a source region of the third transistor, and a contact hole 
opened onto a drain region of the third transistor and/or a contact hole opened onto a source 
region of the fourth transistor are formed by self-alignment with the gate electrode. 
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Claim 31 (Withdrawn) A solid-state image sensor according to claim 27, wherein 
a contact hole opened onto a source region of the third transistor, and a contact hole 
opened onto a drain region of the third transistor and/or a contact hole opened onto a source 
region of the fourth transistor are formed by self-alignment with the gate electrode. 

Claim 32 (Withdrawn) A solid-state image sensor according to claim 1 , wherein 
in a pixel of the n th row and a pixel of the n+l th row which are positioned diagonally to 
each other, the gate electrode of the first transistor of the pixel of the n th row and the gate 
electrode of the fourth transistor of the pixel of the n+l th row are formed in one continuous 
pattern of said conducting layer. 

Claim 33 (Cancelled). 

Claim 34 (Withdrawn) An image reading method for a solid-state image sensor 
comprising: a plurality of pixel units arranged in a row direction and a column direction, each of 
the plurality of pixel units including a photoelectric converter, a first transistor for transferring a 
signal generated by the photoelectric converter, a second transistor for amplifying the signal, a 
third transistor for resetting an input terminal of the second transistor, and a fourth transistor for 
reading the signal outputted by the second transistor; a plurality of first signal lines extended in 
the row direction, each of the first signal lines being connected to gate electrodes of the third 
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transistors of the pixel units arranged in the row direction; and a plurality of second signal lines 
extended in the row direction, each of the second signal lines being connected to gate electrodes 
of the fourth transistors of the pixel units arranged in the row direction, the first signal line 
connected to the gate electrodes of the third transistors of the pixel units of an n th row, and the 
second signal line connected to the gate electrodes of the fourth transistors of the pixel units of 
an n+1 row being formed of a common signal line, the method comprising the steps of: 

globally resetting the photoelectric converters and the second transistors in all the rows; 

after a period of a photo detection time, globally transferring charges from the 
photoelectric converters to the gate terminals of the second transistors via the first transistors in 
all the rows; and 

reading signals and reading reset voltages in each of the rows. 

Claim 35 (Withdrawn) An image reading method for a solid-state image sensor 
comprising: a plurality of pixel units arranged in a row direction and a column direction, each of 
the plurality of pixel units including a photoelectric converter, a first transistor for transferring a 
signal generated by the photoelectric converter, a second transistor for amplifying the signal, a 
third transistor for resetting an input terminal of the second transistor, and a fourth transistor for 
reading the signal outputted by the second transistor; a plurality of first signal lines extended in 
the row direction, each of the first signal lines being connected to gate electrodes of the third 
transistors of the pixel units arranged in the row direction; and a plurality of second signal lines 
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extended in the row direction, each of the second signal lines being connected to gate electrodes 
of the fourth transistors of the pixel units arranged in the row direction, the first signal line 
connected to the gate electrodes of the third transistors of the pixel units of an n th row, and the 
second signal line connected to the gate electrodes of the fourth transistors of the pixel units of 
an n+l th row being formed of a common signal line, the method comprising the steps of: 

globally resetting the photoelectric converters and the second transistors at first reset 
voltages in all the rows; 

after a period of a photo detection time, globally transferring charges from the 
photoelectric converters to the gate terminals of the second transistors via the first transistors in 
all the rows; and 

reading signals and reading second reset voltages which are higher than the first reset 
voltage in each of the rows. 

Claim 36 (Cancelled). 

Claim 37 (Withdrawn) An image reading method according to claim 34, wherein 

the step of resetting the photoelectric converter and the second transistors and the step of 

transferring charges to the gate terminals of the second transistors are performed with signal read 

lines shut off from peripheral circuits. 
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Claim 38 (Withdrawn) An image reading method according to claim 35, wherein 

the step of resetting the photoelectric converter and the second transistors and the step of 

transferring charges to the gate terminals of the second transistors are performed with signal read 

lines shut off from peripheral circuits. 

Claim 39 (Previously Presented) A solid-state image sensor according to claim 1, 
wherein 

a contact hole opened onto a source region of the fourth transistor is formed by self- 
alignment with the gate electrode of the fourth transistor. 

Claim 40 (Previously Presented) A solid-state image sensor comprising: 
a plurality of pixel units arranged in a row direction and a column direction, each of the 
plurality of pixel units including a photoelectric converter, a first transistor for transferring a 
signal generated by the photoelectric converter, a second transistor for amplifying the signal, a 
third transistor for resetting an input terminal of the second transistor, and a fourth transistor for 
reading the signal outputted by the second transistor; 

a plurality of first signal lines extended in the row direction, each of the first signal lines 
being connected to gate electrodes of the first transistors of the pixel units arranged in the row 
direction; 
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a plurality of second signal lines extended in the row direction, each of the second signal 
lines being connected to gate electrodes of the fourth transistors of the pixel units arranged in the 
row direction, 

a plurality of third signal lines extended in the row direction, each of the third signal lines 
being connected to gate electrodes of the third transistors of the pixel units arranged in the row 
direction; 

a plurality of fourth signal lines extended in the column direction, each of the fourth 
signal lines being for applying a reset voltage to the second transistors and the third transistors of 
the pixel units arranged in the column direction; and 

a plurality of fifth signal lines extended in the column direction, each of the fifth signal 
lines being for reading the signals from the fourth transistors of the pixel units arranged in the 
column direction, 

the first signal line connected to the gate electrodes of the first transistors of the pixel 
units of an n th row, and the second signal line connected to the gate electrodes of the fourth 
transistors of the pixel units of an n+l th row being formed of a common signal line, 

in each pairs of the pixel units of the n th row and the n+l th row corresponding to each 
other, the gate electrode of the first transistor of the pixel unit of the n th row and the gate 
electrode of the fourth transistor of the pixel unit of the n+l th row being formed in one 
continuous pattern of a same conducting layer, 
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the common signal lines of the first signal lines and the second signal lines being formed 

of a first metal interconnection layer, 

the third signal lines being formed of a second metal interconnection layer, 

the fourth signal lines and the fifth signal lines being formed of a third metal 

interconnection layer. 
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